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T h i s p r e s e n t a t i o n p r o v i d e s t h e a n a l y t i c a l back-
g r o u n d f o r t h e d a t a o f many e x p e r i m e n t a l and 
c l i n i c a l s t u d i e s p r e s e n t e d d u r i n g t h e symposium, 
w h i c h a r e c o n c e r n e d w i t h t h e r o l e o f n e u t r o p h i l 
a c t i v a t i o n i n t h e p a t h o g e n e s i s o f s h o c k . F i g u r e 1 
shows i n a s c h e m a t i c way t h e e v e n t s l e a d i n g t o , 
and p r o d u c e d by t h e a c t i v a t i o n o f n e u t r o p h i l s . 
The p r o t e o l y t i c and o x i d a t i v e a c t i o n o f n e u t r o -
p h i l p r o d u c t s , when r e l e a s e d i n e x c e s s o f t h e 
l o c a l i n h i b i t o r c o n c e n t r a t i o n s , i s one o f t h e 
p a t h o g e n e t i c mechanisms i n d e v e l o p m e n t o f o r g a n 
f a i l u r e u l t i m a t e l y l e a d i n g t o s h o c k . 
We have d e v e l o p e d immunoassays f o r 3 l y s o s o m a l 
p r o t e i n s f r o m t h e n e u t r o p h i l ; 
- E l a s t a s e f r o m t h e a z u r o p h i l i c g r a n u l e s , a neu-
t r a l p r o t e i n a s e o f v e r y b r o a d s u b s t r a t e s p e c i -
f i c i t y , 
- M y e l o p e r o x i d a s e , a l s o f r o m t h e a z u r o p h i l i c 
g r a n u l e s , an enzyme i n v o l v e d i n t h e o x i d a t i v e 
a c t i v i t y o f t h e n e u t r o p h i l , 
SIGNALS RECEPTORS NEUTROPHIL REACTIONS PATHOLOGICAL CONSEQUENCES 
NS 
ο OXIDATION 
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- L a c t o f e r r i n f r o m t h e s p e c i f i c g r a n u l e s , an 
i r o n - b i n d i n g p r o t e i n , a l s o i n v o l v e d i n t h e 
o x i d a t i v e m e c h a n i s m s . 
The a s s a y p r i n c i p l e o f t h e t e s t s i s summarized 
i n F i g u r e 2 . A l l a s s a y s a r e d o u b l e a n t i b o d y , so-
l i d~pTTäTeT-en ζ yme immuno a s s a y s . The m a r k e r en-
zyme i s a l k a l i n e p h o s p h a t a s e . A s p e c i a l case i s 
t h e e l a s t a s e a s s a y . PMN-elastase o c c u r s i n t h e 
b l o o d i n f o r m o f i t ' s complex w i t h a l p h a . - p r o -
t e i n a s e i n h i b i t o r . The a n a l y t e m e a s u r e d , t h e r e -
f o r e , i s t h e e 1 a s t a s e - a 1 p h a , - p r o t e i n a s e - i n h i b i -
t o r c o m p l e x . The f i r s t a n t i b o d y i s d i r e c t e d 
a g a i n s t t h e enzyme, t h e second a n t i b o d y a g a i n s t 
t h e i n h i b i t o r . 
Not a l l o f t h e e l a s t a s e i s bound t o a l p h a . - p r o -
t e i n a s e i n h i b i t o r . As shown i n F i g u r e 3, i n human 
b l o o d a b o u t 90 % o f e l a s t a s e i s bound t o a l p h a , -
p r o t e i n a s e i n h i b i t o r , and a b o u t 10 % t o a l p h a ^ -
m a c r o g l o b u l i n . The e l a s t a s e - a l p h a g - m a c r o g l o b u i i n 
c o m plex has a h a l f l i f e o f o n l y 10 m i n u t e s , 
w h ereas t h e e l a s t a s e - a l p h a . - p r o t e i n a s e - i n h i b i t o r 
c o m p l e x has a h a l f l i f e o f a b o u t 1 h o u r . The 
a n a l y t i c a l e r r o r i n f l i c t e d by m e a s u r i n g o n l y t h e 
f r a c t i o n o f e l a s t a s e bound t o a l p h a . - p r o t e i n a s e 
i n h i b i t o r , i s n e g l i g i b l e , t h e r e f o r e . 
D e t a i l s o f t h e assay p r o c e d u r e s f o r e l a s t a s e - c o m -
p l e x , m y e l o p e r o x i d a s e , and l a c t o f e r r i n a r e summa-
r i z e d i n T a b l e 1 . The assay c h a r a c t e r i s t i c s a r e 
g i v e n i n T a b l e 2, i n c l u d i n g t h e c o n c e n t r a t i o n o f 
t h e s e p r o t e i n s i n t h e plasma o f h e a l t h y human 
s u b j e c t s ( r e f e r e n c e r a n g e ) . 
The a s s a y s d e s c r i b e d a r e i n t h e p r o c e s s o f e x t e n -
s i v e e v a l u a t i o n o f t h e i r u s e f u l n e s s as b i o c h e -
m i c a l "Shock P r e d i c t o r s " . 
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'A Υ Β 
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A
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E L A S T A S E 
ABOUT 90% DISTRIBUTION ABOUT 10% 
0^-PROTEINASE 
INHIBITOR 
("O^-PI") 
3 X 1 0 - 1 4 
MOLAR 
0C.2-MACR0GL0BULIN 
("OC
2
-M") 
BINDING WITHIN 
MILLISECONDS 
DISSOCIATION 
CONSTANTS 
ELASTASE-OC-pPI 
COMPLEX 
10" 1 3 MOLAR 
ELASTASE-OC
2
-M 
COMPLEX 
HALF L I F E 
ABOUT 60 MINUTES 
INACTIVE AGAINST 
ALL SUBSTRATES 
HALF L I F E 
ABOUT 10 MINUTES 
ACTIVE AGAINST 
LOW MOLECULAR 
WEIGHT SUBSTRATES 
F i g u r e 3 
PMN E l a s t a s e and I n h i b i t o r Systems i n Bl o o d 
TABLE 1. A S S A Y P R O C E D U R E 
ELASTASE COMPLEX MYELOPEROXIDASE LACTOFERRIN 
ASSAY TYPE 
SOLID-PHASE ANTIBODY 
SAMPLE DILUTION 
INCUBATION TIME 1 (HR) 
WASHING STEPS 
CONJUGATE 
INCUBATION TIME 2 (HR) 
WASHING STEPS 
SUBSTRATE 
INCUBATION TIME 3 (HR) 
REACTION VOLUME (ML) 
INCUBATION TEMPERATURE 
TWO-SITE E L I S A 
A-ELASTASE 
1:51 
1 
3 
A-4
R
P I - A P 
1 
2 
E L I S A 
A-MYELOPEROXIDASE 
1:21 
1 
3 
A-MPO-AP 
2 
P-NITROPHENYL PHOSPHATE 
1.5 1 
0.5 0.5 
RT RT 
E L I S A 
A-LACTOFERRIN 
1:50 
2 
3 
A-LAC-AP 
2 
3 
1 
0.5 
RT 
ABBREVIATIONS: E L I S A = ENZYME LINKED IMMUNOSORBENT ASSAY 
«ij-PI = "^-PROTEINASE INHIBITOR (EX "«^-ÄNTI TRYPSIN") 
MPO = MYELOPEROXIDASE 
LAC = LACTOFERRIN 
AP = ALKALINE PHOSPHATASE 
TABLE 2. A S S A Y C H A R A C T E R I S T I C S 
ELASTASE COMPLEX MYELOPEROXIDASE LACTOFERRIN 
STANDARD CURVE 
CALIBRATION CURVE; 
CALCULATION 
DETECTION LIMIT 
(BLANK + 3 SD) 
SAMPLES: 
SERUM 
EDTA PLASMA 
CITRATE PLASMA 
IMPRECISION: 
WITHIN-RUN (%) 
BETWEEN-RUN(%) 
REFERENCE RANGE 
(MEAN + S.D.) 
IN CITRATE PLASMA 
ο - l o MG/L ο - 2o MG/L 0 - 10 MG/L 
LINEAR REGRESSION LINEAR REGRESSION LINEAR REGRESSION 
0,25 MG/L 
+ 
+ 
H - 8 
(N=10) 
3 - 8 
(N=lo) 
67 + 29 MG/L 
0,25 MG/L 
t 
+ 
+ 
7 - 9 
(N=15) 
5 -12 
(N= 9) 
36 + 12 MG/L 
0,25 MG/L 
+ 
+ 
+ 
2 - 5 
(N=lo) 
4 -10 
(N=10) 
137 + 51 MG/L 
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